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 This study explores the relationship between Universal Health Coverage 

(UHC) and the incidence of cervical cancer through a comparative 

analysis between Indonesia and Australia. The primary objective is to 

understand how healthcare coverage influences the reporting of cervical 

cancer cases in two countries with differing health system structures. The 

analysis indicates that higher UHC coverage tends to be associated with 

increased detection of cervical cancer cases, highlighting the critical 

role of screening systems and access to healthcare services. 

Furthermore, there are significant differences in healthcare structure 

and quality between the two countries, which impact the overall disease 

burden. This research underscores the importance of strengthening 

screening and vaccination programs, particularly in countries with 

limited UHC coverage. The findings are expected to contribute to the 

advancement of future research and serve as a foundation for the 

development of more inclusive and sustainable health policies. 
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1. INTRODUCTION  

Non-Communicable Disease (NCD) has become a major health challenge in the 21st 

century, contributing around 71% of total global deaths, including cardiovascular disease 

(44%), cancer (9%), chronic respiratory disease (9%), and diabetes (4%) (Dyah 

Purnamasari, 2018). In Indonesia, in 2016 NCD contributed 73% of total national deaths, 

of which cancer contributed 12%. One of the deadliest types of cancer is cervical cancer, 

which in 2022 recorded around 660,000 new cases in the world and caused 350,000 deaths, 

94% of which occurred in low- and middle-income countries, including Indonesia (Putri, 

2022). 

In Indonesia, with a female population of around 133.5 million, there were 36,964 cases 

of cervical cancer, making it the second leading cause of cancer death in women, while in 

Australia—with a female population of 12.8 million—the prevalence rate is much lower 

(898 cases in 2022), thanks to an effective integrated HPV vaccination and screening 

program (Global Cancer Observatory, n.d.). The Indonesian government has launched the 

National Action Plan (RAN) for Cervical Cancer Elimination 2023–2030 which includes 

four strategic pillars: vaccination and screening services, education, monitoring-evaluation-

research, and policy governance and financing (Ministry of Health of the Republic of 

Indonesia, 2022) while Australia was the first to implement free HPV vaccination and 

regular cervical screening with state-of-the-art technology, which has succeeded in 
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reducing the incidence of cervical cancer by more than 70% between 2000–2020 (Butler, 

2018). 

Several studies have revealed cervical cancer prevention and control strategies in both 

countries. Budreviciute et al. (2020) with the title Management and Prevention Strategies 

for Non-communicable Diseases (NCDs) and Their Risk Factors Emphasizing the role of 

the effectiveness of HPV vaccination as a pillar of primary prevention and national policy 

as an effective way to suppress the trend of cervical cancer mortality. Meanwhile, Novalia 

(2023) with the title Cervical cancer highlighted the challenges of HPV vaccine 

distribution and acceptance in remote areas of Indonesia that require intensive socialization 

and education efforts. On the other hand, Butler (2018) highlighted the success of an 

organized cervical screening program in Australia that used HPV DNA testing with wider 

population coverage, resulting in a significant increase in early detection so that further 

stages could be prevented. 

The scientific novelty of this study lies in the holistic approach that combines policy 

document analysis with quantitative data—both cervical cancer incidence rates and NCD 

service coverage indices—in two countries in evaluating the effectiveness of cervical 

cancer control policies in Indonesia and Australia in the period 2017–2021. The 

formulation of this research problem can be formulated in the form of a hypothesis that: 

1. Hypothesis 1 (UHC–Cervical Cancer Relationship) 

a. H01: There is no significant positive linear relationship between Universal Health 

Coverage (UHC) coverage and cervical cancer incidence rates in Indonesia and 

Australia. 

b. Ha1:There is a significant positive linear relationship between Universal Health 

Coverage (UHC) coverage and cervical cancer incidence rates in Indonesia and 

Australia. 

2. Hypothesis 2 (Differences in Average Cervical Cancer Incidence Between 

Countries) 

a. H02:The average incidence rate of cervical cancer in Indonesia is the same as the 

average incidence rate of cervical cancer in Australia. 

b. Ha2:The average incidence rate of cervical cancer in Indonesia is significantly 

higher than the average incidence rate of cervical cancer in Australia. 

3. Hypothesis 3 (Differences in UHC Regression Coefficients Between Countries) 

a. H03:The regression coefficient of UHC coverage on cervical cancer incidence rates 

did not differ significantly between Indonesia and Australia. 

b. Ha3:The regression coefficient of UHC coverage on cervical cancer incidence rates 

differs significantly between Indonesia and Australia. 

4. Hypothesis 4 (Differences in UHC Distribution and Cervical Cancer Incidence 

Between Countries) 

a. H04:The distribution of cervical cancer incidence values and the distribution of 

UHC coverage values in Indonesia are not significantly different compared to their 

distribution in Australia. 

b. Ha4:The distribution of cervical cancer incidence values and the distribution of 

UHC coverage values in Indonesia are significantly different compared to their 

distribution in Australia. 

With this study, the author hopes to provide a comprehensive picture and new insights 

that are relevant in understanding the relationship between health service coverage and 

disease burden, especially cervical cancer. The findings of this study are expected to be an 

initial reference for researchers, policy makers, and practitioners in the health sector in 

developing more effective and sustainable strategies. In addition, this study is also expected 
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to be able to meet the growing need for scientific information and become a foundation for 

more in-depth follow-up studies in the future. 

 

2. RESEARCH METHOD 

This study aims to examine the relationship between Universal Health Coverage (Kieny 

et al., 2017) with the incidence of cervical cancer in Indonesia and Australia. This research 

process was carried out systematically through a quantitative approach, which allows for 

objective and measurable analysis of the relationship between variables. The quantitative 

approach was chosen because it is appropriate for testing differences and influences 

between groups of countries with the support of numerical data and statistical tests (Imai 

& Bougher 2021). This study uses comparative analysis and simple linear regression 

methods. To support data validity, a non-parametric statistical approach is also used. The 

research procedure is described in the following stages: 

A. Problem Identification and Hypothesis  

This study begins with the identification of the phenomenon of health disparities 

between Indonesia and Australia, especially in the context of UHC and cervical cancer. 

The hypothesis proposed is that there are significant differences between Indonesia and 

Australia in terms of UHC and the number of cervical cancer cases, and that UHC has 

an influence on the incidence of cervical cancer in each country. 

B. Literature Review 

A literature review was conducted to explore theories and previous research results 

regarding the relationship between Universal Health Coverage, especially cervical 

cancer, both from international journals and global health reports. 

C. Data Collection 

The data used in this study are secondary data obtained from official sources such as 

national and global health reports. The variables studied include the UHC level and the 

number of cervical cancer cases in Indonesia and Australia. The data were processed 

using the latest version of SPSS software for statistical analysis purposes. In the process 

of collecting data for this study, the author experienced contrasting differences in the 

bureaucratic mechanisms in Australia and Indonesia. When corresponding with 

Department Health and Aged Care Australia, the procedure taken is relatively simple, 

namely by sending a request via email, the required data was successfully received in 

full in a short time. In contrast, efforts to obtain data from the Ministry of Health of the 

Republic of Indonesia and the Dharmais Cancer Hospital in Jakarta were hampered by 

a series of long and layered procedures. The author had to draft an official letter, follow 

up through periodic telephone calls, and make direct visits to the agency office, but the 

response given was still delayed and often did not provide certainty about the data 

submission schedule. These differences not only slowed down the research schedule, 

but also added to the administrative burden and uncertainty in the analysis planning, 

thus extending the overall duration of the study and affecting the data processing 

process and findings in this study. 

D. Data Analysis 

The analysis stage is carried out with two main approaches. First, a comparative test 

is carried out using the method Independent-Samples Mann-Whitney U Test to 

determine whether there is a significant difference between the two countries on the 

two main variables (UHC and cervical cancer). Second, a simple linear regression 

analysis was conducted separately for each country to test the effect of the UHC 

variable on the number of cervical cancer cases. The parameters analyzed include the 

regression coefficient value, the significance value (p-value), as well as values R 
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Squareto see the strength of the relationship between variables. Testing is done by 

considering the significance limit of 0.05. 

The complete procedure of this research can be summarized in the following steps: 

1. Problem identification: Analyzing the gap in UHC and cervical cancer between two 

countries. 

2. Literature review: Health coverage and cervical cancer studies 

3. Type of research: Comparative quantitative. 

4. Data collection: Secondary data from official sources. 

5. Data analysis: Mann-Whitney U test, simple linear regression, and other supporting 

tests. 

6. Conclusion: Concludes that there is a relationship between UHC and cervical cancer 

in Indonesia and Australia. 

 

3. RESEARCH RESULTS AND DISCUSSION 

 This study aims to examine the relationship between Universal Health Coverage 

(UHC) and cervical cancer incidence rates in Indonesia and Australia. The analysis was 

performed using simple linear regression for each country, as well as parametric and non-

parametric comparative tests to compare data between countries. All analyses were 

performed using SPSS, and the results are presented in two PDF documents containing the 

full output. 

1. Simple Linear Regression Indonesia  

 
Showing the value of R = 0.721 and R Square = 0.520. This means that 52% of the 

variance in cervical cancer rates can be explained by the UHC variable in Indonesia. 

 
F(1,3) = 3.251 with a value ofSay. = 0.169, indicating that the regression model not 

statistically significant at a 95% confidence level. This indicates that the relationship 

between UHC and cervical cancer rates is not yet strong enough to be considered 

significant. 
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The constant value = –97,113.57 and the regression coefficient for UHC = 2,378.29. 

This means that for every 1 unit increase in UHC, the number of cervical cancer cases 

is estimated to increase by 2,378 cases. The valueSig. for UHC = 0.169, supports the 

conclusion that the relationship is not yet significant. 

 

 In Indonesia, the relationship between coverage Universal Health Coverage (UHC) 

and cervical cancer incidence rates show a positive correlation, although it has not yet 

reached statistical significance. This phenomenon is likely influenced by several 

methodological and systemic factors. First, the very small sample size (N=5) limits the 

power of inferential analysis, so that the shift in the detected figures is difficult to 

establish as a general trend. Second, the implementation of UHC in Indonesia is still 

uneven; variations in the quality and access to health services between regions cause 

differences in the ability to carry out screening and early detection of cervical cancer. In 

areas that are just developing UHC infrastructure and primary services, increased 

coverage may only encourage increased reporting not because the prevalence is actually 

increasing, but because more women undergo regular Pap Smear or VIA examinations. 

Third, the health reporting system that has not been integrated nationally also contributes 

to reporting bias: areas with more advanced facilities tend to record cases more 

accurately, while remote or low-funded areas may still experience underreporting. Thus, 

although initial data show a positive direction between the expansion of UHC and 

cervical cancer reporting rates, the need for studies with larger samples and more 

comprehensive monitoring of UHC implementation is crucial to determine whether the 

increase in rates actually reflects the burden of the disease or is simply the effect of 

improved detection and reporting. 

1.2 Simple Linear Regression Australia  

 
R = 0.865 and R Square = 0.748 were obtained. This means that 74.8% of the 

variability in cervical cancer rates can be explained by UHC coverage in Australia. 

 
F value = 8.892 and Say. = 0.059, which is close to the significance limit (p < 0.05). 

This indicates that the model is almost statistically significant. 
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The regression coefficient of UHC = 2,880.00 and constant = –249,710.20. With a Sig. 

value of 0.059, the relationship between UHC and cervical cancer rates in Australia is 

at the threshold of significance. 

 

Analysis of data in Australia revealed a stronger correlation, approaching the level of 

significance, between coverage Universal Health Coverage (UHC) and cervical cancer 

reporting rates. The main factor explaining this phenomenon is the widespread access 

to health services supported by UHC infrastructure, including the existence of 

organized screening programs that reach almost the entire target age female population. 

Under the umbrella of UHC, regular screening procedures—either through Human 

Papillomavirus (HPV) and Pap Smear—are carried out systematically through an 

invitation system (call–recall), thus enabling early detection of early-stage cancer. 

Increasing coverage not only increases the likelihood of women participating in 

screening, but also increases the frequency and scope of cervical cancer data processing 

at the primary care level to hospitals. As a result, most of the recorded increase in 

incidence rates reflects the effects of early-stage cancer detection (detection effect) than 

actual incidence growth. In other words, the apparent increase in prevalence over a 

given evaluation period is actually the result of improvements in the sensitivity of the 

reporting system and expanded screening coverage, rather than an absolute increase in 

disease risk. In addition, the success of UHC in reaching remote populations has 

reduced disparities in access, and thus regional variability in case reporting has also 

decreased. The Australian data therefore confirm that progress in UHC coverage is 

contributing to a more accurate reading of cervical cancer epidemiology, although it 

does not necessarily indicate a change in actual incidence patterns. 

 

2. Comparative Tests Between Countries 

2.1 Independent t-Test 

 
Shows that the average number of cervical cancers in Indonesia = 34,167.80 and in 

Australia = 936.20. While UHC in Indonesia = 55.20 and in Australia = 87.03. 
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For cervical cancer, it was obtained t = 26,926; p < 0,001. For UHC, obtained t = –
85,054; p < 0,001. This shows that the differences between the two variables between 

Indonesia and Australia are statistically significant. 

 

 Significant differences between coverage Universal Health Coverage (UHC) 

and cervical cancer incidence rates in Indonesia and Australia illustrate a 

fundamental contrast in the effectiveness of national health systems. In Australia, 

near-universal UHC is supported by organized screening programs, such as 

National Cervical Screening Program and high HPV vaccination coverage, 

enabling access to routine Pap smear and HPV testing at the primary level without 

financial barriers. Integrated data infrastructure facilitates continuous monitoring 

and rapid response to pre-cancerous findings, so that preventive interventions are 

carried out before cancer progresses. In contrast, although Indonesia has adopted 

the principle of UHC through the National Health Insurance (JKN), its 

implementation is still fragmented with disparities in access between regions, 

limited screening facilities, and low HPV vaccination coverage. As a result, many 

cases of cervical cancer are diagnosed at an advanced stage, requiring more 

intensive care and resulting in higher mortality rates. Thus, these statistical 

differences confirm that the Australian health system is more effective in primary 

prevention through programmed vaccination and screening, as well as early 

detection through holistic UHC mechanisms. These findings suggest that 

strengthening UHC policies while increasing screening capacity can substantially 

reduce the burden of cervical cancer. In addition, centralized national financial 

management allows resources to be allocated for educational campaigns and 

training of health workers, increasing public awareness of the risks of cervical 

cancer and the importance of regular screening. 
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2.2 Uji Mann–Whitney U  

 

 

 

 

● For cervical cancer and UHC, the values Asymp. Sig. (2-tailed) = 0,009, showing 

significant differences in distribution between the two countries. 

 

The Mann–Whitney test, as a non-parametric method, was used to verify the findings 

of the previously conducted t-test. The selection of this test was based on the 

characteristics of the data, including the relatively small sample size (N=5) and 

indications that the distribution of the variables, both the coverage Universal Health 

Coverage (UHC) and the incidence of cervical cancer, do not meet the assumption 

of normality. The Mann–Whitney test does not require the data distribution to be 

normally distributed because it works with data ranks, making it more robust to 

outliers and asymmetry of distribution. In its implementation, UHC data and cervical 

cancer rates from Indonesia and Australia were converted into combined ranks to 

then compare the median or central tendency. The test results showed a U value (U 

= 0, p < 0.05), which indicated a significant difference in distribution between the 

two countries. This finding strengthens the previous inference that different health 

systems produce UHC values and cervical cancer rates that come from statistically 

different populations. Thus, although the t-test has provided evidence of differences 

in the average, the Mann–Whitney test ensures a more valid conclusion given the 

limitations of assumptions and sample sizes, and confirms that structural inequalities 

in health policies in Indonesia and Australia give rise to dissimilar distributions. 
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3. Univariate ANOVA  

 
○ Sum of Squares for dummy country = 2.760.848.096 

○ Interaction Year × country = 14.689.886 

○ R Square model = 1,000 

 

 Country policies relating to cervical cancer prevention, screening and treatment are 

major contributors to variation in incidence rates. In Australia, the National Cervical 

Screening Program Structured call system, national HPV vaccination support, and 

federal funding provide an integrated framework for primary and secondary prevention. 

Implementation of clear protocols and electronic monitoring systems allow for rapid 

response to changing trends, resulting in minimal annual fluctuations and a stable 

downward trend in incidence. 

 In contrast, in Indonesia, cervical cancer health policies are still fragmented. Screening 

programs have not systematically reached all regions, HPV vaccination coverage is 

limited by cost and distribution constraints, and centralized data monitoring is not 

optimal. As a result, screening access is more opportunistic and relies on local initiatives, 

while evaluation of intervention effectiveness is difficult due to the lack of centralized 

data and harmonization of clinical protocols. Although there are fluctuations between 

years due to changes in community participation or budget allocation, the impact is 

limited and does not significantly change long-term trends. Therefore, structural 

inequalities and the implementation of scattered national policies in Indonesia, compared 

to the integrated approach in Australia, are dominant factors explaining the striking 

differences in cervical cancer incidence rates between the two countries. 

 

4. Extraordinary Measure on Disease Outbreak 

Extraordinary Measure on Disease Outbreak (EMDO) underlines the importance of 

proactive disease prevention, especially in the face of emerging diseases. EMDO 

emphasizes that government policies should prioritize preparedness to deal with new and 

re-emerging diseases (Fahadayna & Hair, 2023). The effectiveness of a country's policies 

can be measured by the achievement of four critical pillars, which collectively ensure 

strong national-level preparedness. These pillars include surveillance, health 

infrastructure, emergency response, and public education. EMDO serves as a benchmark 

to evaluate how prepared a country is to deal with emerging health threats, highlighting 

the importance of continuous improvement and vigilance in public health systems. 

Achievement of these four pillars is indicative of high-quality national policies. 
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Framework Extraordinary Measure on Disease Outbreak (EMDO) is designed 

through four complementary pillars to deal with diseases or outbreaks comprehensively 

(Fahadayna & Hair, 2023). The first pillar, namely adaptation to the local context, 

emphasizes the importance of considering the geographical, demographic, climate, and 

political dynamics of each region so that interventions can be targeted. The second pillar, 

the construction of the health service value chain, includes anticipatory efforts and early 

prevention, implementation of medical interventions, delaying potential diseases or 

outbreaks through mitigation measures, to rehabilitation and sustainable disease 

management. The third pillar, utilization of shared infrastructure, emphasizes the need to 

optimize existing health facilities and trained health workers to increase the efficiency of 

outbreak response without building parallel systems. The fourth pillar, combining the 

improvement of the health service system with economic development, emphasizes that 

health programs must not run separately from the national economic development 

agenda, so that disease control efforts also encourage stability and community welfare at 

large. Thus, these four pillars form an integrated approach that not only emphasizes 

clinical aspects, but also pays attention to the local context, available resources, and 

socio-economic sustainability. 

 

Chart 1: AchievementEMDO Indonesia and Australia 

 
Integration between SPSS statistical test results and EMDO data (Extraordinary 

Measure on Disease Outbreak) provides a more complete picture of the preparedness of 

the Indonesian and Australian health systems in relation to cervical cancer rates. The 

regression results show that the relationship between coverage Universal Health 

Coverage (UHC) and cervical cancer incidence rates are positive in both countries, but 

only approaching significance in Australia. The insignificance in Indonesia is likely due 

to the limited implementation of UHC which is not evenly distributed, as well as 

inconsistent policy dynamics from year to year. This is clarified by EMDO data which 

shows that Indonesia experienced a dramatic spike in scores of 4 (very prepared) in 2020, 

reaching the highest score of 31, which was most likely triggered by the national response 

to the COVID-19 pandemic. This spike in preparedness correlates with an increase in 

cervical cancer case detection, which is recorded in the regression results, but is 

temporary in nature. Meanwhile, Australia only recorded three scores of 4 in five years 

and tended to be stable at scores of 2 and 3, reflecting a health system that was not reactive 

but was prepared from the start. This stability is in line with the stronger and more 

statistically consistent relationship between UHC and cervical cancer. Thus, EMDO data 
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sheds light on the context behind the statistical results: a well-prepared system can 

increase case reporting rates in the short term, but only a stable and integrated system like 

Australia’s is able to demonstrate a strong relationship between health service coverage 

and the effectiveness of early detection of diseases such as cervical cancer. 

 

5. Mortality Trends 

 

Graph 2: Mortality Trends in Indonesia and Australia 2017-2021 

 
 

The addition of cervical cancer mortality rate data for Indonesia and Australia in the 

period 2017–2021 enriches the analysis of the relationship between coverage Universal 

Health Coverage (UHC), health system preparedness (EMDO), and the most basic health 

outcome, namely death from disease. In Indonesia, the trend of cervical cancer mortality 

has increased significantly from 15,071 cases in 2017 to 21,166 cases in 2021. This 

increase reflects that despite the increase in health service coverage and extraordinary 

policies implemented (as seen from the spike in the EMDO score in 2020), this has not 

been able to completely reduce the death rate. This indicates challenges in terms of 

effective early detection, delays in treatment, or suboptimal quality of follow-up services. 

In contrast, Australia recorded a very low and relatively stable death rate, ranging from 

211 to 243 deaths per year during the same period. This stability shows that the Australian 

health system is not only able to detect cervical cancer early, but also successfully 

provides quality and equitable medical care. Thus, mortality data makes it clear that the 

success of a health system is not only reflected in the coverage of services and case 

detection rates, but also in how effectively the system prevents deaths through rapid, 

structured, and sustainable interventions. 

 

4. CONCLUSION  

Based on the analysis of the four hypotheses proposed, it is first seen that although the 

regression coefficient of UHC coverage on cervical cancer incidence rates shows a positive 

direction in both countries (Indonesia: β = 0.721; Australia: β = 0.865), the p-value in both 

analyses exceeds the conventional significance limit (p > 0.05). Thus, there is insufficient 

statistical evidence to support a significant correlation between increasing UHC coverage 
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and increasing cervical cancer diagnosis rates. Although these results are directionally 

consistent, the hypothesis of a positive linear relationship is ultimately not met. 

In a direct comparison of the average incidence rates of cervical cancer, the independent 

t-test revealed a very strong difference between Indonesia and Australia (t(8) = 26.926; p < 

0.001; Cohen’s d = 17.03). This finding clearly confirms that during the study period, 

Indonesia had a significantly higher average incidence of cervical cancer than Australia, 

thus the second hypothesis can be stated to be met without any doubt. 

As for the claim regarding the difference in UHC coverage regression coefficients 

between the two countries, although the slope value in Australia is numerically higher, this 

study has not conducted an interaction test in a combined model that can formally compare 

the two coefficients. Therefore, there is no statistical evidence to state that the difference in 

the effect of UHC on cervical cancer incidence between the two countries is significant. In 

other words, the third hypothesis cannot be stated as fulfilled and requires further analysis 

with a larger research design or sample. 

Finally, the Mann–Whitney test results show p = 0.009 for the comparison of the 

distribution of cervical cancer incidence rates and the distribution of UHC coverage in 

Indonesia versus Australia. This difference in distribution is statistically significant, 

confirming that the distribution patterns of the two variables are indeed different between 

the two countries. Thus, the fourth hypothesis is successfully supported by the data and non-

parametric analysis that has been carried out. 

The significant differences in cervical cancer rates and UHC coverage between Indonesia 

and Australia indicate a real gap in the effectiveness of screening, vaccination, and oncology 

services. Although increasing UHC can improve case detection, current data are not 

sufficient to prove a causal link, so further studies with wider data coverage are needed. 

These findings emphasize the importance of expanding HPV screening and vaccination 

programs in Indonesia to reduce the burden of cervical cancer. International collaboration 

on various best practices is also a crucial step to improve the quality of services and reduce 

health disparities. The results of this study are expected to provide new insights or 

information for further research. It is also hoped that for future research, the content and 

topics of this study can be further developed. 
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